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1 I am a patent attorney employed by Page White & Farrer, a firm of patent agents 
with an office in Helsinki, Finland. I am fluent in the Finnish and English languages. 

2 The responsibility of a number of applications and patents in the name of Nokia 
Networks were recently transferred to the Helsinki office of Page White & Farrer 
from a previous Finnish agent, Patent Agency Compatent Ltd ("the previous agent"). 

3 I am acting for Nokia Networks ("the client") in connection with the US Patent 
Application No. 09/510,893. I am therefore in the position to be able to present the 
following details about the circumstances relating to the preparation and filing of the 

- English translation of the PCT application PCT/FI99/00564 by the previous agent. I 
present these details .on the basis of my inspection of the previous agent's file and to 
•my enquiries, to the best of my knowledge and belief. 

4. The previous agent filed the Finnish priority application FI981485 in Finnish on 
June 26, 1998. On June 22, 1999, the previous agent received instructions from the 
client to file a PCT application within the priority year. 



5. On June 23, 1999, the previous agent sent a copy of the specification of the Finnish 
priority application FI9S1485 to Mr Rauno Aho, who is a sworn translator, and 

- requested a translation thereon into English, together with a verification of 
translation. The material sent to the translator referred to a PCT application, and the 
translator was to be informed about the number of the PCT application later. 

6. On June 24, 1999, the previous agent received a facsimile letter from the client 
containing further instructions to amend the specification for the PCT application. 
The instructions were to generalize the PCT application compared to the content of 
the Finnish priority application. 

7. The specific instructions of June . 24, 1999 to generalize the PCT application, 
translated into English, are as follows: 

Title: Management of packet switched connections in a communications network 

Field of the invention: ...connection management in a communication system, 
especially in a mobile communication system... . 

• Brief summary of the invention, claims and abstract: replace 

"a mobile communications system" with "a communications system" 
"a radio network subsystem" with "an access system" 
"a radio access network" with "an access network" 
"a mobile station" with "a terminal" 

Add dependent claims, where it is defined that the communication system is a 
mobile communication system; the access network is a radio access network; and 
the terminal is a mobile station. 

8. The previous agent prepared a specification for the PCT application in Finnish in 
accordance with the instructions of June 24, 1999. The PCT application was filed in 
Finnish on June 24, 1999 at the Finnish Patent Office acting as the Receiving Office. 

9. In August 1999, the previous agent received a translation from the swom translator. 
The verification of the translation, prepared by the translator, is dated August 12, 
1999. The verification indicates that the English translation is a true translation of 
the PCT/FI99/00564 as filed in Finnish: 

10. The translation bearing the verification date of August 12, 1999 is not a translation 
of the PCT application PCT/FI99/00564, as filed in Finnish. The translation is, in 
fact, a translation of the Finnish priority application FI981485, a copy of which was 
sent to the translator on June 23, 1999. The translation of the PCT application 
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PCT/FI99/00564 bearing the verification date of August 12, 1999 is thus erroneous. 
Similarly, the verification of translation dated August 12, 1999. is erroneous. 

11. I believe that the translator prepared the translation and the verification dated August 
12, 1999 by relying on the information he had received from the previous agent, in 
the belief that the specification that was sent to him on June 23, 1999 was a copy of 
the PCT application as filed. Evidently, the previous agent informed the translator, 
after filing the PCT application, about the number of the PCT application for the 
verification. 

12. The translation bearing the verification date of August 12, 1999 was sent to the 
Swedish Patent Office acting as the International Preliminary Search Authority on 
August 26, 1999 by the. previous agent as a translation of the PCT application 
PCT/FI99/00564 filed in Finnish, together with the verification. 

13. The translation and the verification of the translation filed at the Swedish Patent 
Office in August 1999 in connection with the PCT application PCT/FI99/00564 are 
thus erroneous; The erroneous translation was published on January 6, 2000 under 
the International Publication No. WO00/0 1 1 73 . 

14. I believe that the erroneous . translation and the verification of translation were filed 
at the Swedish Patent Office because the previous agent failed to realize that the 
translator had been sent a copy of the Finnish priority application, not a copy of the 
PCT application as filed. Alternatively, the previous agent inadvertently overlooked 
telling the translator about the differences between the specifications of the Finnish 
priority application FI981485 and the PCT application PCT/FI99/00564 as filed in 
Finnish. I am not in the position of being able to receive further clarification of this 
from the previous agent. 

15. T became aware of the problem with the English translation in January 2003 when 

checking translations of certain PCT applications, the responsibility of which was 
transferred to Page White & Farrer from the previous agent. I have been working 
.diligently since that time with patent attorneys in the United States and elsewhere to 
do whatever can be done to rectify the situation. 

16. I have prepared and verified a corrected translation of the PCT application 
PCT/FI99/00564 as filed in Finnish. The verification of the corrected translation is 
dated July 18,2003. 

17. In addition to the inaccuracies of the translation emerging from the differences 
between the Finnish priority application FI981485 and the PCT application 
PCT/FI99/00564 as filed in Finnish, the following passages in the translation of the. 
PCT application PCT/FI99/00564 are also corrected: 
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On page 11, line 17: "MM mobility management state to an idle state from an 
active state..." 



On page 11, line 24: "The mobile connection, which has been changed into the 
active state in accordance with the state of the art, will go into the 3G idle state. 

On page 3, line 21 and page 8, line 11: "spreading code" instead of "hash code". 

18. I have also prepared and verified a corrected translation of the Finnish priority 
application FI981485. The corrections in the translation of the Finnish priority 
application are those mentioned above in item 17. The verification of the corrected 
translation is dated July 18, 2003. ■ j 




Date 



SirpaKuisma 
European Patent Attorney 



Page White & Farrer 
Runeberginkatu 5, 10 th floor 
FIN-00100 Helsinki 



VERIFICATION OF TRANSLATION 



I, 



Sirpa Kuisma, Koipisola 10 J, 
FIN-02300.Espoo, Finland, 



hereby declare that I am well-acquainted with the Finnish and English languages and 
that annexed heretois a true translation from Finnish into English of the international 
patent application No. PCT/FI99/00564 as filed. 



Helsinki, on 1 8 July 2003 




r Sirpa Kuisma 
European Patent Attorney 
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Management of packet switched -connections in a communications 
network . - 

Field of the invention. 

The present invention concerns connection management in a 
communication system, especially in a mobile communications system 
suitable for packet switched data transmission. 

Technical background 

Telecommunication networks can be divided into circuit switched 
and packet switched networks. In circuit switched networks, the transmission 
connection between the transmitting party and the receiving party is reserved 
before starting the transmission. It is a drawback of this connection method 
. that the transmission connection is reserved even . if no information is 
transmitted over the connection. In packet switched networks, transmission of 
packets may. be connection-oriented or connectionless. In connectionless 
..packet switched networks, the transmission network is common to all users. 
Information is transmitted in packets which contain information on their 
destination. Resources of the transmission network are not reserved in 
-advance, nor are any packets transmitted when there is no information to be 
transmitted'. In this way no transmission network capacity, is reserved 
unnecessarily. In the connection-oriented packet switched technology, virtual 
circuits are farmed for certain transmission routes between network elements- 
and every packet of the connection is routed along the same route. Thus, the 
information is routed as in circuit switched networks, but no transmission 
capacity is unnecessarily reserved. E.g. the ATM (Asynchronous Transfer 
Mode) network is formed with the aid of virtual circuits. 

Accessing packet switched networks like the Internet is further 
passible in many ways. The pan-European GSM mobile communications 
system, which is based on time division multiple access TDMA, allows 
.circuit switched connection to packet switched networks in a known manner, 
when .an adaptation protocol (e.g. a. point-to-point protocol, PPP) is used 
between the mobile station and the connection, point located in the network. 
The GPRS service (General Packet Radio Service) defined in the GSM 
system also allows packet switched connection from mobile stations to packet 
data networks like the Internet. Figure- 1 shows the simplified structure of the 
GPRS network. The serving GPRS support node SGSN contains mobility 



• . management and safety functions of the mobile stations. Through the gate- 

way GPRS support node GGSN the network transmits packet data to and 
receives packet data from a packet data network PON. 3y way of the gate- 

' way node the GPRS network is also in connection with other networks, such 
as the Internet or an X.25 network. Both the gateway and the serving node 

■ contain IP routing functions. Base station subsystem BSS includes base 
station controller BSC and one or more base stations BS. Mobile station MS 
is in connection with a base station over the radio path. In addition, the net- 
work includes home location register HLR for permanent storing of sub- 
scriber information. 

In the GPRS network, transmission of packets between the mobile 

• station and the serving node is transparent from the viewpoint of the base 
station system, and no record relating to the mobile, station's GPRS service 
is stored in the base station system. Instead, every serving node SGSN has 
context information about the mobile stations which it is serving. In- the 
GPRS system, context information can be divided into mobility management 
MM and packet data protocol PDP. information respectively. The mobility 

■ management will tell where the mobile station is located and iii. which state it 
is. Possible states of a mobile station registered with a GPRS system are the 
idle state, the standby state and'the ready state. When -in the idle, state, the 
mobile station is passive and it is able to receive only the- broadcast of the 
base stations, but no point-to-point packets can he transmitted between the 
mobile station and the network. In the ready state, the mobile station is able 
to receive packets without any call procedure. From the- ready state the mo- 
bile-station moves to the. standby state after a certain non-activity period. 
From the standby state the mobile station returns to. the ready state after a 
call from the network or for transmission of a packet. The move between idle 
state arid active state takes place by GPRS Attach and GPRS Detach pro- 
cedures. In the ready state, the network knows the location of the mob.le 
station with one-cell precision. Each packet to the mobile station is routed 
individually with the aid of a cell identifier attached to the packet from the 
serving node to the correct base station. Thus, user information is transmrt- 
ted between the network and the mobile station without any connection as- 
signed between the base station system and the serving ..node SGSN. 

Figure 2 shows a new third generation (3G) mobile communica- 
tions system which is based e.g. on WCOMA (Wideband Code Division Mul- 



tjple Access) technology. The 3G mobile .communications system combines 
packet data transmission . functionality with circuit switched communication.. 
The servina node 3G SGSN corresponds to the serving node SGSN of. the 
GPRS' network, like the gateway; node GGSN, which attends to connections 
with other packet data networks. Hereinafter in this application a serving node 
SGSN means the serving node of the 3G network. I he mobile services 
switchina centres 3G MSC attends- to the routing of circuit switched traffic. The 
network'may also be implemented without any mobile services switching 
centre 3G MSC The subscriber information of mobile stations is stored per- 
manently in home location register HLR and temporarily in visitor locat.on 
register VLR located e.g. in connection with the mobile services sw.tcning 
centre and in serving node SGSN. The radio network subsystem RNS in- 
cludes a radio network controller RNC and at least one base station BS, The 
operation of the whole system is monitored by operation .& maintenance 

system O&M. •. ,. 

In the third generation mobile communications system, the radio 
network subsystem must have information about mobile stations to be served- 
over the radio interface, because the radio network subsystem allocates radio, 
resources for the subscribers and it is able to combine both circuit sw,tched 
and packet switched connections of the mobile station in the radio .nterface, 
using the same spreading code when e.g. WCDMA technology is used. It has ■ 
been proposed that connections over the l„ interface between the radio 
network and the main "trunk should, be connection-oriented due to the said . 
combining and coding of circuit switched and packet switched traffic. In. 
addition a connection set-up to be made for the packet service allows 
advantageous transmission to the radio network subsystem of parameters 
describing the quality of the service (e.g. transmission rate, transmission 
delay) Without a connection set-up which takes place separately, these 
•parameters must be added separately to each packet to be transmitted. A 
connection between the serving node and the radio network subsystem can 
be implemented e.g. with ATM in such a .way that for each mobile station a 
virtual channel is reserved according to a certain ATM adaptation layer (e.g.. 
ATM Adaptation Layer 5 AAL5 or ATM Adaptation Layer 2 AAL2). 

In order to combine circuit switched and packet switched traffic in a 
radio network subsystem, it is preferable to unify the mobile station state 
management. For this reason, an idle state and- an active state are proposed 
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■ a. mobility management (MM) states of the mobile station registered.wrcn tne 
3G network. These states differing from the GPRS system are aiso natural 

, ■ states, when the transmission of packet data between the servmg node and ■ 
' the radio network is connection-oriented, as presented above. In the rile 
S s t=te the mobile station is only able to listen to the broadcast of base sta- 
■ (ions and to move into an active state through a procedure to be described 
,ater in connection with Figure 3, In the active state-, . 
transmit and receive data packets continuously. When the mobile staton ,s 
TL active state, a communication connection has been set up betwee 
10 he seeing node and the radio network and at least management resour es 
rl eserved for the mobile station in the radio network. Thus, each mo 
station resets network resources for use by feelf in the active state. Of the 
Rented 3G mobiie communications system ,« is known to release l.m.ta 
al resources during pauses in the packet data <— ^ 
1 5 mobile station in the active state moves from the radio ° 
L mobile station to a common radio channel, and the al.ocated radio re- 
- ^ can thus be released for other us, The connection be^er , mo , 
- 'station and base station is continued on the common ch.nn.1 on wh ch , 

possible to transmit small data packets in both directions. and to recede 
,0 broadcas, of ths base station in the mobiie station. When the packet data 
20 "nsmTssion is resumed, the radio neWk subsystem ™ ^ 
' channel for the connection between base station and mobile station. The 
mai tlk is no. aware of this change of the used type of radio ch.nn* » 
■ - 2 mobiie station's state remains active from the viewpoint of mob,.,ty man- 

25 a9ement C e 3 .how. signalling be^een a mobUe station and a 3G mo- 
biie commutation network in the beginning of a packet «™ 
To keep it simple the figure does not show any state-of-the-art Signalling 

■ 12Z L Ibiie stZ and the radio ne^ork up 
30 eo connections of lower layers. In the Attach procedure 3 the sen, ng 
30 ode SGSN e.g. fetches subscriber information of the ^«^ f ™ * 

- home location register. After this procedure, me mob,, e s taticn ,s able * 
.transmit and receive short messages (SMS), and to listen 
base stations, -but the mobile station is no. able to ; transm, ^ ^P»™ 
35 data because no packet data address is yet available to ,t Hereby the m 
Z station is in the idle state. In POP Context activafcon procedure 32, 



packet data address is indicated to the mobile station, whereuponjne moo e 
. Nation will also be abie to transmit and receive packet data. . ne moolle 
station has hereby moved into the active state. By the POP Context activat.on 
■ procedure of the packet data protocol the mobile. station is- thus committed to a 
. 5 packet data address or to several addresses. Either the mobile stai,on.or the 
network can start this procedure. Before packet data is transmits between 
; ,he network and the mobile station, a connection-oriented communication 
connection is set up between ■ serving node SGSN and red, na*»« 
subsystem RNS by Bearer . request/assignment proceoure 33. where n 
TO identfflers relating to the connection are transmitted, such as connects rate 
equipments and transmission delay requirements for the radib connec^ 
' After the communication connection has been set up between rad.o network 
subsystem RNS and seeing node SGSN, it is possible to transmit packet da a 
. between the serving node SGSN and mobile station MS through rad.o networK 
15 subsystem RNS (point 34). 

. In the operation of the third generation mobile communications 
system it is a problem as regards 'the transmission of packet data ^at 
■ Purees of the transmission path between serving node SGSN and the ra » 
network subsystem as well as memory resources of the radio network 
20 ubsystem are reserved unnecessarily due. to the burst-like- character ^ 
packet data. -Since a connection can be set up e.g. in the morning a d d 
only in the evening, an address is reserved on the transmission path and 
connection management resources are reserved in the radio netwo* 
subsystem for the whole day, even if no packets to be transmitted were Xo 
25 tavJ in the virtual circuit. Thus, a connection-oriented connects as 
25 travel in me vmu network subsystem 

described above for the servmg node and the rao.o netw ' 
consumes the Remission nrtwo*. limited address space and the radio 
network subsystem's management resources. 

on Summary of the invention " 

The objective of this invention is to save limited address space of 
the transmission network and to save management resources of an access 

- SyS ' em ' This objecfcve is achieved by a method and a communications 
35 system in accordance with the invention,, which are charactenzed by that 
Ith is said in the independent claims. Advantageous embodiments of the 
invention are presented in the dependent claim, communication 
■ The invention is based on the idea mat ine iu U .... ,, 

connection between the access network and the serving node of the trunk 



network is released while the data transmission is' inoperative, and this 
communication connection is- again set up, when transmission of user aara 
beoins The communication connection between the access networ* and tne 
.en/ina node is released in such away thai the logical connection between me 
servina node and the terminal will remain. If said communication connection 
between the serving node and the access network was the terminal s last 
connection, the terminal will enter a 3 G idle state in accordance wrth the 
invention, which corresponds to. the idle state of circuit switched services. 
While the communication connection is released in accordance win the 
invention, the terminal .keeps the packet data address, whereby a. packet data 
■ transmission can be started to and from the terminal. - When the packet data 
transmission begins, a communication connection is again set uc . between , the 
access neb.ork and the serving node. In a first embodiment of the inven.on, 
the communication connection is released when the inact.vity of data 
15' transmission has lasted for a predetermined period of time. 

■ It is an advantage of this kind of connection management that the- 
• , imi ted address space of the transmission network is saved, when the 
addresses of inactive connections are freed for other use, and the 
' management resources, of the access system are saved. 
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Brief description of the drawings 

The invention' will now be described in. connection wrth 
advantageous embodiments and referring to the examples shown in F.gures 
4-10 in the appended drawings, wherein: 

Figure 1 is a block diagram of the GPRS system: 

Figure 2 shows such parts of the 3G mobile communications system 

which are essential for the invention; . 
Figures is a signalling diagram of the setting, up. of. a packet data 
connection in the 3G mobile communications system, 
is a flow chart of a first embodiment of the method accord.ng to 

the invention; . ' 
is a signalling diagram of the connection management according 

to the invention; 

is a flow chart of a second embodiment of the method accord.ng 

to the invention; 

shows changes in state caused by the connection management 
according to the invention; 
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'Figure 4 
Figure 5 
35 Figure 6 
Figure 7 
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m -.„-r-ampnf accordina to the invention as 
Fiaure 8 shows the connection management accoroiny 

a theoretical layer description; • .. ■ ■ 

Fioure 9 is a block diagram of parts essential to the invention in a moofe 

9 communications system according to a first embod.ment or me 

invention; and m 
Fioure 10 is a block diagram of parts essential to the invents ,n a moo.le 
9 ■ communications system according to a second embocmem or 
the invention. 

Detailed description of the invention 

, - *- h<= snnlied in connection with any 

The present invention can be .appuea 

surtable communications system. Hereinafter the invention 

closely by way of example mainly in connect™ w,tn a d.grtal 3G mob e 

Inflations system .th the 

intended for packet data transmission.. Figure 2 shows in. h 
nf a 3G network which was described earlier. . 

• in the Mowing, the invention win be described » 
in the light of a first embodiment of me invention. Figure 4 is a flow chart of a 
first embodiment of the method according to the invents, where,n the 
wLZ tZs, me non-activfry of a mobile connect is measured y us,g 

Lre, At stage 41 a chec. is ^.^^^^ 
nf a mobie station's communication connection.. iT.no use 
of a mobile siauo suitable value, e.g. at 

on. the connection, a timer is set at stage 42 at t at 

zero or at -a certain value, and the timer is started. Alternatively, tn _ 
3 tage *1 can be left out, if the timer is always set and s arted after 
9 v ' * Q H=,t a nacket At stage 43 a check is made to 

transmission and/or recepton of ' ^J^^'J^ data is emitted on 
see „ ,he idleness of the connect. " ~^to m nitor the beginning of the 
the connection, the process returns to stage 41 to mo 

idlen ess of the connection. If the -""^^ * * 
mariP at stace 43, a check is made at stage 44 io * 
Z S P—. trigger value. Such a thgger.value ^ » ' 

some suitable value. If the timer has not yet ach.eved the tngg* 
motoring of the continued id,eness of the ^J^^ 
the timer has achieved the thgger.value at stage 44, tne m 
ommunicationoonnecfion be^een the radio netwo* and ^J^Ztl 
disconnected at stage 45, and management 

in the radio nehvork. e.g. such records relating to the mob ^ e f 3 ~ ent 
include information on transmission rate and 

of the service or on frame lengths and spreading codes to be us=d at the 
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in-rface If one or. more circuit switched connection events are taking place at 
J same time in the mobile station through the mobi.e .services S w,tcn,ng 
centr- MSC, the disconnection ..of the communication connection sorted by 
serving- node .SGSN will of course not affect the concerned circuit sw.tcned. 
connection events. The user data's need for switching is checked at stage ; o. 
When a need occurs to switch user data from the network co the mob.ie station 
or from the mobile station to the network, a communication connection .s re- 
established (stage 47). After re-establishment of the connection, the Process 
moves to the beginning of the flow chart to monitor the beg.nn.ng o, a new 
idleness period of connection. in 
Figure 5 is a signalling diagram of the first embodiment or .he ,n- 
vention. For sake of simplicity, the figure does not show any such ^<e-or*e. 
art signalling between the mobile station and the radio network sub-sy . em. 

y wh ch e.g. .ower layer connections are set up. The ~ • 

3W3 are carried cut in a state-of-the-art manner, as was descr bed ea her 
in connection With Figure 3. At-stage.34 userdata is switched ,n - 
art manner between mobile station MS and the serv.ng node SGSN through 
t radio ne^ork subsystem RNS. Upon completion of the transm,ss,o or 
user data at stage 34 or in connection with transmiss,on/recept,cn of a 
pa ke, the timer is se, and it is started for *e time of the ~ 
penod of the mobile station's communication cpnnecfon betweerv the RNS 
and the SGSN (stage 55). If the idleness period goes on for a pre- 
ab"hed , ri gg ( e r ,va,ue. signaling takes p,ace between the mobi e s^on 
MS and the serving node SGSN concerning «™^" J*"" 
,ayer in a Release MM procedure 56. The procedure 56 « not needed.. 
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both the network and the mobile station have a timer and. the timers are 
synchronised with each other. After the triggering off of the timer or me per- 
formance or the Release MM procedure, disconnection takes place ats^g. 
57 of the mobile station's communication connection between the raa.o net- . 
work subsystem and the serving node, and management resources are 
possible made free in the radio network. The connection ,s <™ect»d as 
regards user data and signalling, or only as regards user data. Tne de 
cribed temporary re.ease of the MM layer will take place ,n case on.y one 
mmunicatL connection existed for the mobi.e station between the rad.o 
" and the serving node, .f, on the other hand, the mobi.e statin has 
et a, simultaneous communication connections between the rad.o ne^ 
and the serving node, the Release MM procedure will not cause re.ease of 
he MM . e, but the process goes on from stage 57 with a W - 
he mobi.e station's communication connection. When a need oc urs for 
Lching of user data. .-establishment of. the connect,on = ^ be- 
tween mobile station MS and the servmg node SGSN in a Reco 
procedure 58. The connection between radio network subsystem RNS and 
L serving node SGSN is re-estab.ished by a Bearer, -q-s procedure 
tne serving . _ reconnect signalling 58 of the 

SGSN depending on the direction in which user data * relayed. In a state- 
^ L Inner the paCet is relayed a, the radio at 
transceiver station to the mobile station MS us.ng already 
resources or after the reservation of radio resources started, by the call pro 
edure or 'the mobile station, depending on the state of radio 

in the first embodiment of the invention, the toner and the tngger 
va ,ue can be se, e„n such a way ^ ~ - 

started after a ten-minute idleness penod. The idleness , p 
connection of the connect according to*. — - ^ and 10 min- 
ally for*e different connections, e.g. at some a|so depend on 
utes. in addition, the control of the timer's ^ netOTrk sid e, 

t he subscribed service Cass. The timer . be located o ^ 
preferably in connection with the serv.ng node SGSN orf 
station side. In the POP Context activation procedure at stage 3 ^ 
it is also possible in accordance with the invention to negotiate aba u th 
Uls trigger value, if retired. Aiternatively. negotiation about the tngger 
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. value may tai<e P .ace in connection, with some other SM Leve. proc d, r 
- wh en required, such as POP Context modification or POP.Conte. ~ , 
tion or the trigger value can be stated on the broadcast channel o, me base . 
r . .tion, orine u.yy ^ fhe trioaer value known to the mobile 

station. It is not necessary to ma«<e trie trigger vuiu 

5 Stati °"' ,„ the second embodiment of .the invention, disconnects of the 
connection between the radio nefc«ork subsystem and the serv.ng node 

■ SGSN is triggered off by a shortness of resources a, the l„ .n^aca. 
second embodiment of the invention, traffic mon,tonng ,s perform* l,n he 

, o etwo* in the same way as was described above ^^^^ 
embodiment of .he invention. Figure 6 is a flow chart of a — d ■ . 
, 0 .the second embodiment of the — A, s,ge , «Mn. = * £ 

■ mobile station's connection is monitored. At stage oo 
^s of the , interface be^een the radio netwo* and =? ode s 

1 5 monitored. A,ternative,y, the sufficiency of u ff,cien» 
nection w«h the estabiishment of a - — ^ ^ 
resources, the process returns to stage 62 to check the co . _ 

disconnected (stage 65). whereby the address used on 
20 be made free for other use. Such a connect tor , - p * ab V . 
which has been non-active for the longest mm or lne nes d for 

■ relation to the other connections. At stage 66 a check s madeo. ^the ne 
switching of user data of the disconnected ^ ^ e Q ^ 
switch user data occurs.the connects over the (0 me 

25 (stage 67). After reconnection of the connects, the process return 

legLjof the flow chart to monitor the ^ - «^£L* - « 
In a first manner of implementation of the third em 

. 4. dm? ran nrevent disconnection or a 
invention, the radio network subsystem RNS can preve 
connection over the t interface. Such a.*un*ona * may be n ^ .g 
30 situation where amobiie sta.on has ^^ ^Z Ze relaying 
packet, which the radio network ^s^™*< ■ ^ 
of which the serving node does not yet know. Wher th P 

teasing resources of the , -^X^Ts^^ it does not 
■ ths Release procedure 57 or F,gure 5, RNS noff.es 
35 accept the release. E.g. a 'data arriving' reason co e or * - 
tached to the notification. Hereby disconnects of the 
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• • "rupted and it is possible to relay the data packet to the serving node. In tnis 
■• • embodiment, the MM mobility management state is preferably changed rrom 
• the active to the 3G idle state only after the disconnection of .the l„ connection, 
so that the interruoted disconnection of -the connection will not cause any 
• 5 chanae in the MM state. Otherwise; the functionality of this embod.menc is 
similar e.g. to the functionality of the first or second embodiment described 
above or to a combination of the first and second' embodiment. 

In a second manner of implementation of the third .embodiment or 
the invention, MS does not accept a change of the MM mobility management 
10 state to the active state as commanded by the serving node SGSN. Such a 
. functionality may be needed e.g. in a situation where a mobile station has 
transmitted a data packet, of the switching of which the serving . node, 
however, does not yet know. Hereby the SM protocol will not start any release 

of resources of the l„ connection. 
15 • • m a third manner of implementation of the third embodiment of the 
invention, the serving node SGSN does not accept the change of the MM 
' mobility management state to an idle state from an active state as command- 
ed' by the mobile station MS. Such a functionality may be needed e.g. .n^a 
situation/ where the serving node has transmitted- a data packet, of the 
20 ' switching of which.the mobile station; however, does not yet know. Hereby the 
SM protocol will not start any release of the resources of the l u connection. 

Figure 7 shows a change of the MM state- of the connection as a 

■ result of the connection management according to the invention. The mobile 
• connection, which has been changed into the active state in accordance with 

25 the state of the art. will go into the 3G idle state in accordance with the 
invention after the disconnection of the connection at stage 57- of Figure 5. 

■ From the 3G idle state the connection goes back to the active state e.g^ after 
the re-establishment of the connection in accordance, with stage 59 of Figure 

. 5 A performance of a state-of-the-art PDF Context activation procedure w.il 
30 also return the mobile connection to the active state. Both states, the act.ve 
state and the 3G idle state, keep the context active in the network. 

Figure 8 shows a theoretical layer description 'of a connection in 
accordance with the invention, wherein protocols, which have the same 
35 names and which belong to units connected with one another, are, commu- 
nicating with each other. Of the protocols shown in the figure, the SM (Session 
management) performs session management, and the state-of-the-art SM- 
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procedures relating to- this are e.g. POP Context activation, POP Context 
modification and POP Context deactivation. The MM (Mobility. Management) 
protocol performs management of the mobile station's location, and state. A 
state-of-the-art MM procedure is e.g. location update. According to the in- 
5 vention, new functions are performed for the upper level protocol, in the case 
shown as an example in Figure 8 for the SM level protocol, -such as tran.c 
monitoring and, based on this, temporary disconnection of the MM connec- 
tion that is, management of the l u interface. SM level procedures m accor- 
dance with the invention are the Release MM -procedure 56 and the Recon- 
10 nect MM procedure 58 of Figure 5. Lower level BM (Bearer Management) 
and RRM (Radio Resource Management) protocols attend to management . 
•of the transmission connection, while the TT (Transmission & Transport) 
■ protocol attends to management of the physical layer. The Release proce- 
dure 57 and Bearer request procedure 59 in accordance with the invention 
15 which are known as such are in accordance with the Bearer Management 
protocol. After disconnection of the connection over the l u interface in accor- 
dance with the invention, there is no MM layer. or lower level connection from 
the serving node, but there is an upper SM (Session' Management) level 
connection to the mobile station. The disconnection of the BM connection 
20 over the l u interface automatically also brings about a disconnection of the TT 
connection. During the release of l u resources in accordance with the invent 
tion a location update is performed in a state-of-the-art manner on the s.g- . 
nailing connection without re-establishment of the I u connection. 
' Figure 9 is a block diagram of a first embodiment of a mob.le 

25 .communications system implementing, connection management in accor-. 
dance with the invention as regards the units which are essent.al to the ^in- 
vention The figure shows that connection management equipment or a 
mobile communications system according to the invention which performs 
disconnection of a logical communication connection between a serving 
30 node SGSN and a' radio network subsystem RNS during idleness of the 
connection and ^connection of this communication connection when the 
traffic activity starts. The connection management equipment is preferably 
located in connection with the serving node SGSN, as is shown in Figure 9, 
and/or partly in connection with the mobile station. The connection manage- 
35 ment equipment includes monitoring equipment 91 for identifying the activity 
and non-activity of user data traffic on' the mobile station's communication 



• vl^^cbnnection. a timer 93 responsive .to this, monitoring equipment for measur- 
,j n g uninterrupted non-activity in the relaying .of user data and state control 
.' . equipment 95 for releasing the logical communication. connection .between 
the serving node SGSN and the radio network subsystem RNS, when a pre- 
5 .set time has passed as measured by the. -timer, and for reconneciion of the 
logical communication connection between the serving node SGSN and the 
radio network subsystem RNS as the relaying of user data resumes. The 
., . control 98 of the timer's setting values is obtained from elsewhere in the 
network, e.g. as established by the operator from an operation and man- 
10 agement system (O&'M). The connection management equipment may also 
include signalling equipment .97, which, is used for signalling information 
between the' serving node SGSN and the mobile station MS on release of 
the logical communication connection and/or on the need for its reconnec- 
tion. 

15 Figure 10 is a block diagram of a second embodiment of the mo- 

bile communications system according to the invention as regards the units 
. which are essential to the invention/The connection management equipment 
is preferably'located in connection- with the serving node SGSN, as is shown 
in Figure 10, and/or partly in connection with the mobile station. In the. sec- 

20 ond embodiment of the invention., the connection management equipment 
includes monitoring equipment 101 for identifying the activity and non-activity- 
of user data traffic on the mobile station's communication connection, re- 
sources monitoring equipment 102 for monitoring vacant or busy connection 
identifiers of the connections between the serving, node SGSN and the radio 

25 network subsystem RNS and state control equipment 105 for releasing the 
logical communication connection between the serving node SGSN and the 
radio network subsystem RNS, when as indicated by the resources monitor- 
ing equipment 102 .there is a lack of connection identifiers and when the 
connection is idle as indicated by the monitoring equipment 101, and for 

30 reconnecting the logical connection between the serving-node SGSN and the 
radio network subsystem RNS as the relaying of user data resumes. The 
resources monitoring equipment 102 monitors the use of connection identifi- 
ers of the transmission network's- connections. The connection management 
. equipment may also include signalling equipment 107, which are used for 

35 signalling information between the serving node SGSN and' the mobile sta- 
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• ton MS on release of the logical connection and/or on a need for its recon- 

nection. '•• 
r The drawings and the relating explanation and. the names of pro- 

cedures occurring therein are only intended to illustrate the inventive idea. 
5 As regards its details the connection management according to the invention 
may vary within the scope defined by the claims. Although the invention was 
described above mainly in connection with a 3G mobile system implemented- 
with WCDMA technology, the invention may also be usedjor some other 
■ kind of mobile system, e.g. for a system implemented with TD-CDMA tech- 
10 • nology. The invention is also suitable for use with the type of. connectionless 
connection existing between a .trunk network and a radio network, e.g. in a 
Frame Relay case. The radio network mentioned in this application may be 
e.g. UTRAN (UMTS Terrestrial Radio Access Network), 



Claims 

l' Method of connection management in a communications 
system, which is suitable for packet switched data transmission and - which. 
• includes at least one serving node (SGSN), at least one access system 
(RNS) a loaical connection between the serving node and the access system, 
and terminals (MS), in which communications system the terminal (MS) has a 
loaical connection with the serving node (SGSN), characterized 

a logical connection is released between the serving node 
(SGSN) and the access system (RNS) so that the logical connection remains 
between the serving node (SGSN) and the terminal (MS), and 

the logical connection is reconnected between the serv.ng node 
(SGSN) and the access system (RNS) when transmission of user data begins. 

2 Method as defined in claim 1 , characterized inthatthe 
logical connection is released between the serving node (SGSN) and the 
access system (RNS), when terminal's communications on the connect™ 
have been idle for a pre-established time. 

3 Method as defined in claim 2, c h a r a c t e r i z e d in that the 
. pre-established time is set for the connection based on the service class 

4 Method as defined in claim 1 , c h a r a c t e r i z e d in that the 
logical connection, is released between the serving node (SGSN) and the- 
access system (RNS), when a shortage of resources occurs on th.s 
transmission distance and the connection is idle. _ 

' 5 Method as defined in claim 1, characterized in that 
information on release of the logical connection is signalled between the 
serving node (SGSN) and the terminal (MS). 

6 Method as defined in claim 1 or5, characterized in 
that information on .the need for ^connection of the logical connect.cn is 
signalled between the serving node (SGSN) and the terminal (MS). 

7 Method as defined in claim 1, characterized in that 
release of the logical connection between the serving node .(SGSN) and the 
access system (RNS) is prevented, when some unit in the communions 
system has such user data, which is intended for ' re.ay.ng over th.s 

connection. . , . 

8 Method as defined in any claim 1-3, characterized in 

that the connection of the mobility management protocol (MM) is released 
between the serving node (SGSN) and the access system (RNS), so that the 
connection of the upper level connection protocol (SM) between the serv.ng 
node (SGSN) and the terminal (MS) remains. 
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9. Method as defined in claim 1, characterized in that the 
communications system. is a mobile communications system. 

10. Communications • system, which ."is suitable for packet- 
switched' data transmission and : which includes at least one serving node ■ 
(SGSN) at least one access system (RNS), a logical connection between the 
servino'node and the access system and terminals (MS), in which 
communications system the terminals (MS) have a logical connection with the 
serving node (SGSN), c h a r a c t e r i z e d in that the communications, 
system includes 

connection management equipment for releasing the logical 
connection between the serving node (SGSN) and the access system. (RNS) 
during . non-activity of the connection and for reconnecting this logical- 
connection, when traffic activity starts. 

11. Communications system as defined in claim 10, 
characterized in that the connection management equipment includes 

monitoring equipment (91) for identifying activity and non-activity 
of the user data traffic on the terminal's communication connection, 

at least one timer (93) for measuring an uninterrupted non- 
activity period in the relaying of user data, .and 

state control equipment (95) for releasing the logical connection 
between the serving node (SGSN) and the access system (RNS), when a pre- 
established time has passed as measured by the timer, and for reconnecting 
the logical connection between the serving node (SGSN) and the access 
system (RNS), when the relaying of user data resumes. 

12. . Communications system as defined in claim 11. 
characterized in that an operation and management system (O&M) 

controls setting of timer (93). 

13. Communications system as defined, in claim . 11 or 12, 
characterized in that the timer's setting depends on the service class. 

14. Communications system as defined in claim 11 or 12, 
characterized in that the connection management equipment also 
includes signalling equipment (97) for signalling of the release and 
^connection of the logical connection between the serving node (SGSN) and 

the terminal (MS). ', 

■ 15. Communications system as defined, in claim 10, 
characterized in that the connection management equipment includes 
monitoring equipment (101) for. identifying activity and non- 
activity of the user data on the terminal's communication connection, 
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. . resources monitoring equipment (102) for monitoring the degree 

" • of reservation of the connection identifiers of connections between the serving 
node (SGSN) and the access system (RNS). and 

state control equipment (105) for releasing the logical, connection 
'5 . between the serving node (SGSN) and the access system (RNS), when there 
is a shortage of connection identifiers and the connection is idle, and for 
reconnecting the.logical connection between the serving node (SGSN) and the 
access system (RNS), when relaying of user data resumes. 

16. Communications system as defined in claim 15, 
10 characterized in that the connection management equipment also 
includes signalling equipment (107) for signalling of release and reconnection 
of the logical connection between the serving node (SGSN) and the terminal 
(MS). 

1.7. Communications system as defined in claim 10, 
15 characterized in that the access system is a radio network subsystem. 

18. Communications system as defined in claim 10, 
characterized in that the terminal is a mobile station. 
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